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Congenital pulmonary vein stenosis (PVS) is a very rare cardiac malformation and commonly associated with cardiac or extracardiac abnorm-
alities. It is usually found during the newborn period and survival to maturity is very rare due to either of progressive pulmonary hypertension
or associated cardiac anomalies. In this case report, an adult patient with congenital PVS that was incidentally found during an evaluation for
pneumonia, was treated with balloon angioplasty. After balloon angioplasty, the pressure gradient between the stenotic pulmonary vein and
left atrium was significantly reduced and this patient had a benign course during the routine follow-up. Although there is no consensus con-
cerning the optimal treatment strategy for this anomaly, balloon angioplasty can be a reasonable therapeutic option for the palliation of adult
congenital PVS.
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Introduction
Congenital pulmonary vein stenosis (PVS) is a rare and grave form
of congenital cardiac anomaly. It is usually found during the
newborn period and survival to maturity is very rare due to
either of progressive pulmonary hypertension or associated
cardiac anomalies. To the best of our knowledge, there is only
one case report about an adult patient with congenital PVS
who died of pulmonary hypertension and was diagnosed with con-
genital PVS on autopsy. We experienced an adult patient with con-
genital PVS who survived childhood and underwent balloon
angioplasty for the stenotic pulmonary vein without complication.
Transcatheter intervention may be a good therapeutic option for
isolated PVS.
Case report
A 19-year-old female patient presented to the respiratory clinic for
right upper back pain, dyspnoea, and cough for 1 week. The patient
had no fever despite feeling mildly febrile. She had fallen on the
right side of her back 3 days before the symptoms developed.
The patient had been healthy and had no significant personal or
family history. Physical examination revealed diminished breath
sounds and wet crackles in the right lower lung field. There was
no cardiac murmur. The chest X-ray showed a blunted right costo-
phrenic angle and hazy infiltrates in the right lower lung field
(Figure 1A). The electrocardiography was normal and the white
blood cell count was slightly increased (14 300/mm3). The arterial
blood gas analysis revealed neither hypoxia nor hypercapnea on
room air (O2 concentration: 133 mmHg, CO2 concentration:
37 mmHg). The chest computed tomography with radiocontrast
enhancement was performed to rule out a traumatic haemothorax.
Disconnection of the right inferior pulmonary vein (RIPV) from the
left atrium (LA) by a web-like structure and significant reduction of
right lung volume was observed as well as multifocal consolidated
lesions in the right lower lobe with pleural effusion (Figure 1B).
Transthoracic two-dimensional Doppler echocardiography
showed continuous flow acceleration in the normal sized LA
(LA anteroposterior diameter: 3.3 cm). The following transoeso-
phageal echocardiography (TEE) revealed PVS with a web-like
structure at the right inferior veno-atrial junction (maximum
velocity: 1.8 m/s, peak/mean pressure gradient: 13/12 mmHg;
Figure 2). The patient was finally diagnosed with congenital PVS
and a hypoplastic lung complicated by pneumonia.
After improvement of the pneumonia with intravenous anti-
biotics, right heart catheterization was performed. The pulmonary
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artery systolic/diastolic pressure was 23/12 mmHg and a pulmon-
ary capillary wedge pressure of 18 mmHg on both sides. Because
pneumonia in the right lower lung was thought to be due to pul-
monary venous congestion despite mild increase of pulmonary
capillary wedge pressure, balloon angioplasty of PVS was per-
formed. After trans-septal puncture, a 0.014 in. guide wire was
advanced to RIPV and sequential dilatations were successfully per-
formed with 3.0 × 20 and 9.0 × 37 mm high-pressure balloon
catheters. The web-like structure remained visible on the
post-angioplasty TEE, but the peak/mean pressure gradient was
reduced to 12/8 mmHg (Figure 3). Further dilatation was not per-
formed because rupture of the LA or PV could lead to disastrous
consequences. The patient was discharged 3 days after the pro-
cedure without complication. Transthoracic echocardiography
performed 1 year after the PV angioplasty still revealed flow accel-
eration in the LA but the peak/mean pressure gradient via the
stenotic PV was 8/6 mmHg (Figure 4). The patient has been asymp-
tomatic during routine follow-up.
Figure 1 Chest X-ray and computed tomography: (A) Blunted costophrenic angle and hazy infiltrates in the right lower lobe; (B) thin mem-
branous structure disconnecting the right inferior pulmonary vein from the left atrium (arrow). Multifocal consolidated lesions in the right lower
lobe and a pleural effusion in the smaller right lung were also observed (asterisk).
Figure 2 Transthoracic two-dimensional echocardiography showed flow acceleration in the left atrium and the transoesophageal echocar-
diography revealed that this flow disturbance was produced at the right inferior veno-atrial junction.
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Figure 3 Transoesophageal echocardiography before and after the percutaneous balloon angioplasty: (A) There was a membranous structure
at the right inferior veno-atrial junction with a hiatus before the angioplasty; (B) before the procedure, there was continuous blood flow without
fluctuation during the systolic and diastolic phases; (C ) the hiatus was dilated after the angioplasty; (D) after the procedure, fluctuation of the
blood flow was newly observed and the peak/mean pressure gradient was reduced.
Figure 4 Transthoracic echocardiography before and 1 year after the percutaneous balloon angioplasty: (A) The peak/mean pressure gradient
via veno-atrial junction before the angioplasty; (B) the peak/mean pressure gradient after the angioplasty.
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Discussion
The patient in this report was diagnosed with isolated PVS and
hypoplasia of the corresponding lung. She had no other cardiac
or extracardiac anomalies and was thought to have developed
lobar pneumonia due to PVS and chronic pulmonary venous
hypertension.
Congenital PV stenosis is a very rare malformation, occurring in
about 0.03–0.4% of cases with congenital heart disease, and
usually found during the newborn period.1,2 It often leads to pro-
gressive pulmonary hypertension and premature death. The associ-
ated overall mortality rate has been reported to be 48–49%
including treated cases. The frequent association with other
cardiac (e.g. secundum atrial septal defect, caval vein abnormalities,
atrioventricular septal defect) or extracardiac anomalies (e.g.
Down, Smith–Lemli–Opitz syndrome) and premature delivery
are additional causes of high mortality.3
Various surgical techniques including scar excision, primary
repair, intraoperative stent placement, or sutureless pericardial
marsupialization have been devised in the treatment of congenital
PVS and transcatheter balloon angioplasty with or without cutting
balloon has been recently used. However, there is no consensus
concerning the optimal treatment strategy for this anomaly.4–9
To the best of our knowledge, all patients treated by either of
balloon angioplasty or surgical operation in the literatures on
PVS were infants, or adults with acquired PVS after cardiac
surgery or radiofrequency ablation. Furthermore, neither of
balloon angioplasty nor surgical correction was effective in pre-
venting restenosis of congenital PVS during mid-term follow-up.
The patient in this report survived childhood with congenital
PVS and successfully treated with balloon angioplasty, without rest-
enosis during 1 year follow-up. We believe there was no restenosis
because the stenotic lesion was not diffuse but membranous in
morphology and the fibrous band was not tight.
On the other hand, because the patient in this report had only
mild increase of pulmonary capillary wedge pressure on both sides
and PVS involved only one pulmonary vein, the patient could have
a relatively benign clinical course.
Seal et al.3 reported slow progression of PVS (e.g. discrete form to
diffuse stenosis or atresia) and suggested that both congenital and
acquired forms may exist. Omasa et al.10 reported an 35-year-old
Japanese woman with pulmonary artery hypertension; she died of
pulmonary hypertension crisis and was diagnosed with PVS on
autopsy. Although the authors suggested congenital PVS as the
most probable cause, because she had been asymptomatic until
she was 29 years old and there was no available past medical
record to confirm the diagnosis of congenital PVS, PVS in the
report was possible to be either of acquired or congenital form.
The patient in our report also could have acquired form of PVS
because she was much older than the other reported cases of PVS,
and had a relatively mild increase of the pressure in the stenotic PV.
In conclusion, this report shows an adult patient with PVS
who survived childhood and successfully treated with balloon angio-
plasty. Follow-up echocardiography revealed no progression of PV
stenosis after the PV angioplasty. This patient has been healthy
during routine follow-up and balloon angioplasty is a reasonable
therapeutic option for the palliation of adult congenital PVS.
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